The first phytochemical investigation of the root of Dasymaschalon glaucum led to the isolation of a new oxoaporphine alkaloid 1 together with seven known compounds, duguevalline (2), stigmalactam (3), enterocarpam III (4), desmosdumotin B (5), spiraeamide (6), kaempferol-3-O-glucopyranoside (7) and -sitosterol (8) . The chemical structures of all isolated compounds were established on the basis of their spectroscopic data. The cytotoxic and anti-HIV 1RT activities of isolated compounds were also evaluated. [3] . Zeylenone, a polyoxygenated cyclohexanone derivative, along with (+)-conocarpan, a dihydrobenzofuran neolignan, isolated from D. sootepense showed promising cytotoxic activity against various cancerous cell lines [4, 5] . Obtusipetadione, a p-quinonoid aporphine alkaloid, isolated from D. obtusipetalum displayed significant in vitro antiplasmodial activity against the P. falciparum strains TM4 and K1 (multidrug resistant strain) and no cytotoxicity [6] . Moreover, some essential oils were reported to be isolated from D. longiusculum [7] .
The Dasymaschalon genus belongs to a family Annonaceae. There are 12 species reported in Thailand [1] . A number of plants in the genus Dasymaschalon have been reported to contain a collection of structurally diverse bioactive molecules. For instance, desmosdumotin B (dasytrichone), first isolated from Dasymaschalon trichophorum [2] , exhibited interesting anti-tumor activity [3] . Zeylenone, a polyoxygenated cyclohexanone derivative, along with (+)-conocarpan, a dihydrobenzofuran neolignan, isolated from D. sootepense showed promising cytotoxic activity against various cancerous cell lines [4, 5] . Obtusipetadione, a p-quinonoid aporphine alkaloid, isolated from D. obtusipetalum displayed significant in vitro antiplasmodial activity against the P. falciparum strains TM4 and K1 (multidrug resistant strain) and no cytotoxicity [6] . Moreover, some essential oils were reported to be isolated from D. longiusculum [7] .
Dasymaschalon glaucum Merr. & Chun (synonym: Dasymaschalon rostratum var. glaucum (Merr. & Chun) is a small tree and distributes in the south of China, Vietnam, Laos, and Thailand. Taxonomically, D. glaucum is closely similar to D. rostratum which wildly distributed in Southern China, with a major difference being their fruits. The fruit of D. glaucum has monocarps with 1-6 seeds, and each seed is ellipsoid (with 16-55 mm long, 5-7.5 mm wide) whereas D. rostratum has mostly single-seeded monocarps, with somewhat globose seeds. To the best of our knowledge, the phytochemical investigation of D. glaucum has never been reported. As a part of our ongoing research to systematically investigate plants from the Dasymaschalon genus, the, methanolethyl acetate (1:1 v/v)-soluble fraction partitioned from the methanol extract of the root of D. glaucum was investigated and led to the isolation of a new oxoaporphine alkaloid 1, namely 7-oxoglaucumine, together with seven known compounds, including three alkaloids (24), two flavonoids (5 and 7), a ceramide 6 and a triterpene 8 ( Figure 1 ). We herein report the details of isolation and structure elucidation of the isolated compounds as well as an evaluation of their cytotoxic and anti-HIV 1RT activities.
Compound 1 was obtained as yellowish amorphous solid (mp >300ºC) and displayed positive test with Dragendorff's reagent, suggesting that compound 1 was an alkaloid derivative [8] . It had a molecular formula C 20 H 15 NO 6 ). The molecular weight of 1 was also confirmed by EI mass spectral data (found [M] + at m/z 365). Its UV spectrum displayed major absorption bands at  max 222, 249, 275 and 351 nm which were the characteristic patterns of an oxoaporphine feature [9] . FT-IR spectrum showed major absorption bands at  max 1636 cm -1 (conjugated C=O stretching) and 1595 cm -1 (conjugated C=N stretching) in an oxoaporphine scaffold [9, 10] . The 13 assigned to the methoxy protons of three methoxy groups at positions C-9, C-11, and C-10, respectively. Furthermore, the NOESY correlations of H-8 with 9-OCH 3 and H-3 with H-4 as well as the key HMBC correlations were employed to confirm the structure of compound 1 to be an oxoaporphine derivative ( Figure 2 ). The spectroscopic data of 1 suggested that 1 and duguevalline (2) [9] also isolated in this work shared a common structural scaffold as being 7-oxoaporphine alkaloids. By comparison the 1 H NMR data of compounds 1 and 2, the splitting pattern of 2 showed two doublet signals with meta coupling constant as 2.5 Hz which were assigned to be H-8 and H-10 while two singlet signals was observed in 1. Moreover, the HMBC correlations confirmed the location of three methoxy groups in compound 1 to locate at C-9, C-10 and C-11. The NOESY correlations between H-3 and H-4 suggested that compound 1 lacks of a methoxy group at C-3 position, while compound 2 was a 3,9,11-trimethoxy-7-oxoaporphine derivative. Thus, compound 1 was concluded to be 9,10,11-trimethoxy-1,2-methylenedioxy-7-oxoaporphine, named 7-oxoglaucumine, which is previously undescribed.
The known compounds were identified as duguevalline (2) [9] , stigmalactam (3) [11] , enterocarpam III (4) [12] , desmosdumotin B (5) [2, 3] , spiraeamide (6) [13] , kaempferol-3-O-glucopyranoside (7) [14] , and -sitosterol (8) [15] as confirmed by direct comparison of their physical and spectroscopic data with those previously reported in the literature.
The isolated compounds 16 were screened for their cytotoxic effects against a panel of mammalian cultured cancer cell lines including P-388, murine lymphocytic leukemia; KB, human oral nasopharyngeal carcinoma; HT-29, human colorectal adenocarcinoma; MCF-7, human breast cancer; A-549, human lung carcinoma; ASK, rat glioma cell along with Hek-293, a normal human embryonic kidney cell line. Furthermore, the anti-HIV 1RT activity of all isolated compounds was also evaluated. Among all compounds screened, only compound 5 was found weakly active in KB and MCF-7 cell lines with ED 50 values of 43.78 and 49.45 M, respectively; the rest were found inactive in all tested cancerous cell lines (ED 50 values > 50 M). For anti-HIV 1RT activity, compounds 2 and 4 were found moderately active against reverse transcriptase enzyme, while others were found to be inactive (Table  2) .
Experimental
General: Melting points (uncorrected) were recorded in °C and were determined on a digital Electrothermal IA 9000 series apparatus. The IR spectra were recorded on an ALPHA FT-IR (Bruker) spectrometer and major bands (ν max ) were recorded in wave number (cm -1 ). UV absorption spectra were taken in MeOH (AR grade) using JASCO V-530 spectrophotometer and principle bands (λ max ) were reported as wavelengths (nm) and log ε. Optical rotations were recorded on a JASCO DIP-370 digital polarimeter by using a 10 mm microcell. Low resolution EI mass spectra were recorded on a Thermo Finnigan Polaris Q mass spectrometer at 70 eV (probe). High resolution mass spectra were recorded on a Bruker micro TOF spectrometer. NMR spectra were measured on Bruker 50 value presented in μM was obtained from three independent experiments which were conducted in triplicates; b P-388, murine lymphocytic leukemia; KB, human oral nasopharyngeal carcinoma; HT-29, human colorectal adenocarcinoma; MCF-7, human breast carcinoma; A-549, human lung carcinoma; ASK, rat glioma cell; Hek-293, normal human embryonic kidney cell.
c (-) = EC 50 > 50 μM.
d Ellipticine was used as a positive control for cytotoxic assay. e Anti-HIV 1RT assay: Compounds were prescreened at 200 µg/mL; A = active, >70% inhibition; M = moderately active, >5070% inhibition; W = weakly active, 3050% inhibition; I = inactive, < 30% inhibition. Only those that were active (A, >70% inhibition) at this concentration were further determined for IC 50 . ND: not determined. Positive controls, averaged from three experiments. f Nevirapine were used as a positive control for anti-HIV1RT assay.
A new oxoaporphine alkaloid from root of Dasymaschalon glaucum Natural Product Communications Vol. 13 (11) respectively. Subfraction F2.7 (475.4 mg) was separated by gel filtration (using condition C) and gave five subfractions (F2.7.1 F2.7.5). Compound 3 (37.5 mg) was isolated from subfraction F2.7.5 after crystallization by using MeOH. Subfraction F2.10 (711.8 mg) was separated by gel filtration technique (using condition C) and provided ten subfractions (F2.10.1F2.10.10). Subfraction F2.10.7 was identified to be compound 4 (7.0 mg). Subfraction F6 (23.38 g) was further separated by SiO 2 -CC (using condition B) and led to seven subfractions (F6.17). Compounds 6 (15.1 mg) and 7 (13.5 mg) were obtained from subfractions F6.5 and F6.6 by using recrystallization technique with condition D. Subfraction F6.3 (2.83 g) was further re-chromatographed by using SiO 2 -CC (using condition A). After removal solvent, eight subfractions (F6.3.1 F6.3.8) were obtained. Subfraction F6.3.1 (310.9 mg) was separated by gel filtration (using condition C) and yielded four subfractions. Subfraction F6.3.1.4 was characterized to be compound 2 (4.0 mg). Subfraction F6.3.6 was further separated by gel filtration (using condition C) leading to five subfractions (F6.3.6.1 F6.3.6.5). After crystallization (condition D) from subfraction F6.3.6.3 (71.4 mg), compound 1 (3.8 mg) was obtained. 
Cytotoxic assay:
The cytotoxic activities of isolated compounds were determined by using the standard in vitro sulforhodamine B (SRB) assay in 96-well microtiter plates [16, 17] . Ellipticine, a potent cytotoxic plant alkaloid, was used as a positive control. Seven cell lines were employed, including P-388, murine lymphocytic leukemia; KB, human oral nasopharyngeal carcinoma; HT-29, human colorectal adenocarcinoma; MCF-7, human breast cancer; A-549, human lung carcinoma; ASK, rat glioma cell; Hex-293; human embryonic kidney cell. The potency for cytotoxic activity was expressed as 50% effective dose (ED 50 ).
Anti-HIV 1 reverse transcriptase assay: Samples were prepared by dissolving in DMSO to obtain a final concentration of 0.2 mg/mL as described previously by Tan et al. [18] . In a 96-well plate, a standardized amount of HIV-1 reverse transcriptase (Amersham Pharmacia Biotech Asia Pacific Ltd., Hong Kong) and the tanninfree sample (0.2 mg/mL) were added to the reaction mixture containing radio labeled thymidine triphosphate ([ 3 H]TTP) and poly adenylic acid (polyA) as an RT substrate and RNA template, respectively. HIV 1-RT activity was detected by measuring the incorporation of [ 3 H]TTP to the polyA template. The positive control was nevirapine, a known RT inhibitor, in place of the test sample, whereas the negative control was the absence of test sample. The experiments were done in triplicate. The data were averaged, and percent inhibition compared with the negative control was calculated. For the samples with greater than 70% inhibition, their 50% inhibitory concentrations (IC 50 ) were further determined by testing RT activities in the presence of various concentrations of the samples. The IC 50 values were then estimated from the dose−response curves.
